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1 Introduction

It is well documented that interest rates co-move across countries. The extent of this co-movement, and
the underlying drivers, are more contentious but are important for many reasons. The greater the co-
movement of a country’s interest rates with foreign rates that is unrelated to domestic conditions, the
weaker the control by the central bank over its domestic financial conditions, diminishing its ability to
achieve its policy objectives. Interest rate co-movement is also an important channel through which fin-
ancial shocks can propagate internationally. In addition, a large amount of co-movement may diminish

the diversification opportunities available to international investors in fixed income markets.

Concerns regarding co-movement have been particularly prominent surrounding quantitative eas-
ing (QE). The exceptionally large expansions in major central banks” balance sheets during and after
the global financial crisis (GFC), and again with the Covid-19 crisis, explicitly sought to compress do-
mestic long-term yields. QE policies are commonly believed to have spilled over to very easy financial
conditions and low yields in other countries, which, at least in the GFC, may not have been warranted

given domestic economic conditions in those economies.

While many papers have documented some co-movement of interest rates internationally, extant
work often struggles to cleanly identify whether the co-movement stems from spillovers in a causal
sense or rather from extraneous common drivers. Further, prior work has to date not demonstrated
consistently which types of monetary policy surprises generate spillovers, which countries’ central

banks trigger spillovers, and which countries are most prone to be recipients, and why.

In this paper, we contribute to the literature on interest rate spillovers in three ways. First, we
precisely estimate the spillovers from one country’s interest rates to others by using cleanly identified
monetary policy surprises from high-frequency interest rate changes.! Using intraday data to measure
the interest rate change in response to a monetary policy announcement in the originating country
ensures exogeneity and thus enables us to pin down the direction of spillovers in a causal sense. As
the impact of monetary policy on financial markets is multi-faceted, we also move beyond the existing

literature by identifying three components to a monetary policy surprise and tracing their respective

Note that throughout this paper, we use the term ‘spillovers’ to encompass changes in a country’s interest rate that are in
direct response to those in another country’s interest rate that is triggered by monetary policy news in that country.



impact on foreign interest rates. We look at (i) a ‘target’ policy rate surprise, (ii) a surprise to the
expected ‘path’ of policy, and (iii) a ‘long-rate” surprise. This setup encompasses the wide range of
information contained in central bank announcements, and allows us to use a sample that covers both
the period of ‘normal’ interest rate policies prior to the financial crisis, and for some more recently, and

the period of “zero” policy rates that followed in the QE period.

Second, we investigate for which interest rates and country combinations spillovers occur, by using
a rich set of data in both the time-series and cross-sectional dimensions. We perform our analysis for
monetary policy surprises originating from four major central banks (Federal Reserve, ECB, Bank of
Japan and Bank of England). We look beyond the ‘matrix” of monetary policy spillovers among these
four currency areas, to consider an even larger matrix where we look at interest rate responses of 47
advanced and emerging market economies (EMEs). In our tests, we analyze spillovers for both short-
and long-term interest rates. A feature of our research design is the large cross-sectional dimension,
which not only offers benefits in terms of power but also allows to better shed light on the nature and

extent of interest rate spillovers.

Third, our comprehensive dataset (1999-2019, 47 countries) enables use to thoroughly test when
interest rate spillovers occur, to what extent they vary over time, and through which types of monetary
policy surprises. And, importantly, it allows us to assess through which channels those spillovers occur.
We propose three channels: (i) macroeconomic links, (ii) FX regime, and (iii) financial links. To estimate
the importance of these channels we use a comprehensive set of financial and economic data for our
broad panel of countries, encompassing bilateral and aggregate economic and financial links as well as
country-specific factors. With these data at hand, we explore the economic and financial conditions that

lead to stronger (or weaker) interest rate spillovers.

Several novel results from our analysis are worth highlighting. Importantly, in contrast to conven-
tional wisdom, we identify that spillovers are larger to advanced economies (that are well-integrated in
global capital markets) than they are to emerging markets. While it is known that there are strong
spillovers originating from Federal Reserve monetary policy announcements, we find surprisingly
large spillovers also originating from the ECB. Fed spillovers have more or less been constant over time

as we show in the paper—also QE spillovers have not been materially different than those triggered by



conventional policy. ECB spillovers have gained in importance over time, but mostly affect advanced
economies’ interest rates. That said, the Fed clearly stands out in terms of the global importance of
the spillover effects it generates, and none of the other central banks has as large an effect on EMEs.
Spillovers from the other major central banks, the Bank of Japan and the Bank of England, are at most

mild, and their importance is more regionally confined.

The spillovers we document are much more prevalent for long-term interest rates, while short rates
do not consistently respond to foreign monetary policy news. This suggests that central banks have
been able to retain a significant degree of autonomy in their interest rate policies (consistent, e.g. with
Obstfeld, 2015), despite the forces of the global financial cycle.? One may argue, however, in line with
Rey (2013) that it is particularly longer-term rates that determine financial conditions. Our results are
thus consistent with the view that the power of central banks to determine domestic financial conditions

is limited by the presence of international spillover effects.

We obtain a clear picture regarding the main channels through which the strength of spillovers
across countries can be understood. There is some empirical support for all three channels we identify,
but to different degrees. For the macroeconomic channel, there is some evidence that there are stronger
spillovers between countries that trade more with each other and have more synchronous GDP growth
or inflation dynamics. There is partial support for the FX regime channel. However, and in support
of the financial linkages channel, ‘financial openness” unambiguously emerges as the strongest factor
in explaining the sensitivity of a country’s interest rates to monetary policy surprises in the major ad-
vanced economies. In explaining interest rate sensitivity, financial openness is best captured by bilateral
portfolio debt flows and the amount of the country’s debt denominated in the currency of the spillover

originator country, although the results are robust to using alternative measures of financial openness.

The remainder of the paper is structured as follows. In Section 2 we outline the channels through
which policy in one country can spill over (in the broad sense of the word) to other countries” interest
rates and discuss the related literature. In Section 3 we provide a roadmap of our methodology for

detecting spillovers and testing the different spillover channels. In Section 4 we outline the detailed

2Miranda-Agrippino and Rey (2015) suggest U.S. monetary policy is a key driver of the global financial cycle. See e.g.
Cerutti, Claessens, and Rose (2019) for new evidence and a sceptical view regarding the existence of a global financial cycle,
as conditions in the core do not explain a large share of global capital flows.



data we use to first identify spillovers and then to test the channels. We then present our results on

global spillovers and their main drivers in Sections 5 and 6, respectively. We then conclude.

2  Why do monetary policy spillovers occur?

2.1 Spillover channels

Yield curves can be influenced by a range of domestic and international factors.? In most financial sys-
tems, short-term money market rates are determined by central bank policy actions. Central banks’
policy mandates and goals differ across countries, but most respond to macroeconomic conditions (in
particular inflation, and often unemployment or the output gap) and, for some, exchange rate consid-
erations matter too. Central banks’ control over long-term rates is usually significantly weaker under
most monetary operating frameworks.* Long-term government bond yields reflect not only current
and expected short-term rates, but also risk premia (in particular, term premia and in some cases, e.g.
emerging markets, also credit risk premia). Based on these broad macroeconomic and financial determ-
inants of short and long interest rates, we identify three potential channels through which spillovers can

occur from interest rates in an originator country to those in the recipient country.

(a) Macroeconomic links. Monetary policy announcements in the originator economy may reveal
new information on economic conditions in that economy, as suggested by Campbell, Evans, Fisher,
and Justiniano (2012) and Nakamura and Steinsson (2018). This may in turn lead investors to update
their expectations of macroeconomic conditions and the future evolution of the policy rate in the recip-
ient country given the macroeconomic links between the two economies. These links can result from
trade flows, where for example stronger growth in the originator economy results in more imports
from the recipient country, and hence stronger growth in that country. The links can also encompass a
broad range of business and information flows that manifest as co-movement in business cycles (see,
for example, Kose, Otrok, and Whiteman (2003) and Baxter and Kouparitsas (2005)) and/or inflation

dynamics (see, for example, Ciccarelli and Mojon (2010) and Neely and Rapach (2011)). For example,

3See, e.g., Diebold, Piazzesi, and Rudebusch (2005), Giirkaynak and Wright (2012), or Dahlquist and Hasseltoft (2013).
4A notable exception is the Bank of Japan which has been implementing a target for long-term bond yields since 2016
based on flexible asset purchases, labelled “yield curve control’.



stronger economic activity in the originator economy might result in increased business confidence in
the recipient country and/or higher inflation in the recipient country. Anticipating stronger growth
and/or inflationary pressure in the recipient country, market participants will update their expectation
that the local central bank will soon also hike interest rates. This macroeconomic linkages channel will
result in comovement of short-term interest rate. Yet, as there is also an information (or expectations)
element at play—in that interest rates in the recipient country can respond to expectations of future
interest rate moves—also medium-term interest rates of the recipient country are likely to comove with

those in the originator economy through this channel.

(b) FX regime. Spillovers can occur via a foreign exchange (FX) channel if a country pegs its exchange
rate to that of another (typically larger) economy. Such a peg could either be formal, with a fixed ex-
change rate, or informal, for example where the recipient country’s exchange rate is notionally floating
but in practice the central bank intervenes to avoid large exchange rate movements, a situation referred
to as a managed or ‘dirty’ float. If the country pegging its exchange rate has an open capital account
then its interest rates will need to move with those of the larger economy in order to avoid substan-
tial, destabilising capital flows towards the economy with the higher interest rate that would result in

(undesired) large exchange rate movements (see, e.g. Shambaugh, 2004).

If interest rates in the originator economy change then those in the recipient economy will simil-
arly have to adjust. Even if the central bank in the recipient economy does not alter its policy rate
immediately, markets will expect its policy rate to adjust and so the yield curve of the recipient coun-
try will quickly move in line with that in the originator economy. In essence, the country pegging its
exchange rate ‘outsources’ its monetary policy to the originator economy. Not only will this lead to
a co-movement in short-term rates, but if the peg is credible and expected to persist, medium- and

longer-term interest rates will also co-move.’

5Even some countries with notionally flexible exchange rate regimes may want to avoid large exchange rate adjustments
against a major currency, e.g. for trade competitiveness or financial stability reasons, and hence their policy rates may tend to
shadow that of the originator economy. Equivalently, if the central bank in the recipient country intervenes in the FX market
to smooth the bilateral exchange rate, then even if such interventions are sterilized, its local bond yields will tend to mirror
those of the originator economy through signaling and/or portfolio re-balancing effects.



(c) Financial links. With globally integrated financial markets, movements in bond risk premia (in
particular, term premium components) in a large economy can drive those in other economies. Such a
comovement in bond risk premia can occur, for instance, through the portfolio flows of international
investors that are active in different countries” bond markets as they seek higher yielding assets, often
described as a ‘search for yield”.® Spillover effects can also arise due to the presence of global interme-
diaries and their relevant risk constraints (see, e.g. Bruno and Shin (2015) and Malamud and Schrimpf
(2018)). Because spillovers through this financial linkages channel reflect portfolio re-balancing and
flows by international investors as risk premia change, one would expect this channel to manifest itself

mostly via a response of the long end of the yield curve.

The importance of spillovers through the financial links channel will depend on the degree of finan-
cial integration between the economies. This channel, in particular if it operates independently of the
exchange rate regime, also relates to the ongoing debate on the global financial cycle and the ‘“dilemma
not trilemma’ conjecture of Rey (2013) and Rey (2016). We return to this issue when we discuss the

implications of our results.

2.2 Related literature

This paper relates to several branches of the literature. Various papers examine how foreign asset
prices respond to monetary policy surprises, although nearly all only consider interest rate changes by
the largest central banks, the U.S. Federal Reserve and/or the European Central Bank (ECB). Extant
work typically only considers a relatively narrow set of recipient countries (often emerging markets).”
A number of papers have documented interest rate spillovers to foreign bonds, notably Andersen,
Bollerslev, Diebold, and Vega (2007) and Gilchrist, Yue, and Zakrajsek (2019).8 While most papers
consider spillovers at the long-end of the yield curve, there is less work on spillovers at the short-end
and the evidence is more mixed. Takats and Vela (2014) and Edwards (2015) find evidence of spillovers

to short-term or policy rates, but many other papers, e.g. Devereux and Yetman (2010), Miyajima,

6This channel also relates to the risk-taking channel of monetary policy, as coined by Adrian and Shin (2010) and Borio and
Zhu (2012). Bekaert, Hoerova, and Duca (2013) find that US monetary policy (measured via changes in policy rates) affects
variance risk premiums based on the VIX, a common gauge for the global price of risk.

7Some papers also look at the spillovers to exchange rates or foreign equities, such as Kim and Nguyen (2009), Wongswan
(2006), Wongswan (2009), Ammer, Vega, and Wongswan (2010), and Brusa, Savor, and Wilson (2020).

80ther earlier contributions include Ehrmann and Fratzscher (2003), Forbes and Chinn (2004), Faust, Rogers, Wang, and
Wright (2007), Craine and Martin (2008) and Ehrmann and Fratzscher (2009) for equity markets.



Mohanty, and Yetman (2014), and Obstfeld (2015) do not.” Others have looked at interest rate spillovers
in a broader context, noting there are net economic spillovers, for example Fukuda, Kimura, Sudo, and

Ugai (2013), Ammer, De Pooter, Erceg, and Kamin (2016) and Georgiadis (2016).

Our paper is also related to the recent literature on the international impact of QE. Many papers
have found spillovers from the Federal Reserve asset purchases, including Neely (2011), Wright (2012),
Bauer and Neely (2014), Fratzscher, Lo Duca, and Straub (2017) and Rogers, Scotti, and Wright (2018).1°
In comparison with conventional monetary policies, Curcuru, Kamin, Li, and Rodriguez (2018) found
that QE did not exert greater international spillovers. Other studies have also found that other major
central banks” QE policies also triggered spillovers; Rogers, Scotti, and Wright (2014) and Chen, Filardo,
He, and Zhu (2016) show that Fed, Bank of England and ECB unconventional policies affected foreign
bond yields, although QE by the Bank of Japan did not. In contrast, Fratzscher, Duca, and Straub (2016)

conclude that unconventional policies by the ECB had negligible effects on other countries” yields.

Some papers have gone beyond documenting international interest rate spillovers, and attempt to
explain them. Two papers have a similar objective to ours. Hausman and Wongswan (2011) look at
the effect of FOMC announcement surprises on short and long interest rates (for 20 countries). They
use a fairly small number of explanatory variables to model the cross-section of responses, though,
and study a sample period that ends before the global financial crisis. Bowman, Londono, and Sap-
riza (2015) examine what variables relate to the strength of (only) U.S. unconventional monetary policy
(UMP) spillovers to emerging market sovereign yields. They do not consider spillovers to advanced
economies, though, and only focus on the effects of QE. A number of other papers have found the im-
portance of spillovers to relate to various specific factors, including Shah (2017) (the level of interest
rates), Aizenman, Chinn, and Ito (2016) and MacDonald (2017) (degree of integration), Mishra, Mor-
iyama, N'Diaye, and Nguyen (2014) and Ahmed, Coulibaly, and Zlate (2017) (economic fundamentals

for emerging market economies), Jotikasthira, Le, and Lundblad (2015) (risk compensation) and Ehr-

9While most papers typically use daily (and sometimes intra-data), some others have looked at spillovers to foreign interest
rates, or other asset prices, with lower frequency VARs combining monthly or quarterly macro data. In some cases, these
papers impose a Taylor rule to attempt to separate common shocks from spillovers, which makes strong assumptions about
the suitability of the Taylor rule for identification of spillovers, see for example Bredin, Hyde, and Reilly (2010), Fukuda,
Kimura, Sudo, and Ugai (2013), Hofmann and Takéts (2015), Dedola, Rivolta, and Stracca (2017), and Han and Wei (2018).
10This literature builds on studies finding that QE compressed domestic long-term yields, for the United States see Gagnon,
Raskin, Remache, Sack, et al. (2011), Krishnamurthy and Vissing-Jorgensen (2011) and Swanson (2017) and also Christensen
and Rudebusch (2012) for the U.S. and U.K,, and Krishnamurthy, Nagel, and Vissing-Jorgensen (2018) for the ECB.



mann and Fratzscher (2005) (monetary union).!!

Our paper improves upon this existing work by precisely identifying interest rate spillovers from a
broader set of central banks (the four major central banks), not just the Federal Reserve, for both short-
and long-term interest rates. A key feature of our work is to consider the full matrix of spillovers to a
broad set of 47 advanced and emerging market economies. This approach is sensible given the dense
network structure of financial claims connecting different economies highlighted in Shin (2017). Cru-
cially, we then put some structure on the transmission of spillovers by using a comprehensive dataset
covering bilateral and aggregate economic and financial links. The goal of these empirical tests is to

assess through which channels interest rate spillovers occur.
3 Research design: detecting and explaining spillovers

This section provides a brief summary of the main features of the research design. Our empirical ana-

lysis of spillovers proceeds in two stages.

Detecting spillovers. First, we test which central banks’ policy actions trigger spillovers to others,
and which countries’ interest rates are most receptive. Specifically, we start with separate regressions
for each originator-recipient combination of economies to compare spillovers from shock-originating

central banks to recipient economies’ interest rates. The equation we estimate is

Ari,t = o + ﬁ;]MPS],t + €ijts (1)

where Ar;; is the interest rate change in the recipient country i and MPS;; is our measure of monetary

policy surprises in the originator economy j. We provide details on measurement in Section 4 below.

Explaining spillovers. Second, we aim to distinguish between the different spillover channels out-
lined above by drawing on the richness of our data in the cross-section of countries. The three channels

differ in the types of macro and financial conditions affecting the strengths of spillovers across coun-

HOther studies have examined how the spillovers to equities and exchange rates in emerging markets relate to economic
fundamentals, such as Aizenman, Binici, and Hutchison (2016).
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tries. For the macroeconomic links channel, we expect that spillovers should positively relate to bilat-
eral trade flows as well as real interlinkages more generally (that would result in synchronized busi-
ness cycles and inflation across countries). The FX regime channel posits that, when an exchange rate is
tied to that of a major currency, volatility in the corresponding exchange rate cross will be dampened.
Hence, one would expect FX volatility and spillover strength to be negatively correlated. As for the
financial links channel, a key prediction is that countries that are more financially open should receive

larger spillovers.

To shed light on the empirical relevance of the three channels as spillover determinants, we run the

following panel regression with interaction terms
Aty = a4+ 0/Z; + (B +7}Xie 1) MPS} + &4, @)

where Z; is a global control; X is a recipient-specific conditioning variable; §; measures the sensitivity
to global controls; ,Bj is a vector that measures the unconditional spillover from our three monetary
policy surprises.'? Our main object of interest here is the coefficient on the interaction term, -y;, which

measures the spillover conditional on (recipient) country-specific controls.

Our conditioning variables X;; either measure macroeconomic or financial links between the ori-
ginator and recipient countries’ economies or the FX regime of the recipient country. Another import-
ant dimension to differentiate the channels is the maturity of the interest rates that will be affected
relatively more by spillovers. The macroeconomic links channel will be more prevalent for short- to
medium-term interest rates because it affects current and expected policy rate settings. The FX regime
channel will operate predominantly via short-term interest rates, even though longer-term rates might
also be affected to some extent. As for the financial links channel, we expect mostly long-term rates to
be subject to spillover effects. This is because yields at the longer end of the yield curve are more sus-
ceptible to risk premium fluctuations and portfolio rebalancing by international investors than yields
at the shorter end. Table 1 summarizes the different predictions of the three spillover channels and our

empirical approach to differentiate among them.

Insert Table 1 about here

12For conditional variables, some of them measure bilateral relations. In that case, they are not only recipient-specific but
also originator-specific.

11



4 Data

A key feature of our work is to rely on high-frequency data on various interest rates to measure the
surprise element of monetary policy announcements. This approach ensures exogeneity of the meas-
ured monetary policy surprises, and hence allows us to pin down the direction of spillovers in a causal
sense. As outlined in detail below, we use a long sample of intraday interest rate data to identify mon-
etary policy surprises and examine how they spill over. For the identification of originator-recipient
specific spillovers (Equation (1)) we use a common sample period from April 2004 to June 2019, while
to identify the channels of spillovers (Equation (2)) we extend the sample as much as possible, since
we are not estimating recipient country-specific parameters, by using an unbalanced panel from March

1999 to June 2019.

High-frequency monetary policy surprises. We construct monetary policy surprises from interest
rate changes in a narrow window around monetary policy announcements. Our sample of events in-
cludes the release of the outcome of policy meetings (both scheduled and any unscheduled meetings)
and, when there is one, the press conference that follows the policy meeting. We summarize the mon-
etary policy surprise from country j at time ¢ by a three-dimensional vector to capture the different

components of news included in the central bank announcement

where Ar represents the change in the interest rate in a narrow window around the event.

For policy announcements, the window is from 15 minutes before, to 15 minutes after, the an-
nouncement. For press conferences, the window is from 15 minutes before the announcement time,
to 90 minutes after. We use the 30 minute (or 105 minute for press conferences) window to account for
the time the market takes to process the news. We use intraday data for the most liquid instruments
for each currency to calculate the monetary policy surprises, as listed in Table IA.1 in the Online Ap-

pendix. Depending on the liquidity and availability by country, we use a mix of OIS and futures rates

12



for 3-month interest rates, and cash and bond futures for the 2-year and 10-year yields.'> The source of

our high-frequency data is Thomson Reuters TickHistory.

The first component of the monetary policy surprise vector given in Equation (3) is the change in
the 3-month interest rate. We refer to this as the ‘target’ surprise as it captures the repricing of market
expectations of the short-term policy rate target. The second component is the change in the 2-year
rate minus the change in 3-month rate. We refer to this as the “path’ surprise, as it largely reflects
revisions in investor expectations of the expected path of policy rates in the near future. These two
components originally proposed by Giirkaynak, Sack, and Swanson (2005) have been commonly used

in the literature.

To broaden the channels through which monetary policy can have an impact, and to accommod-
ate episodes of unconventional policies, we expand the monetary policy surprise vector by a third
component—a ‘long rate” surprise. We measure this surprise as the change in the 10-year rate minus
the change in the 2-year rate. This component is intended to capture the response of risk premia to news
about unconventional monetary policy, in particular the impact of asset purchase programs which have
been found to operate to a large extent via their impact on long rates. Gilchrist, Yue, and Zakrajsek

(2019) adopted a similar measure to asses the impact of U.S. unconventional monetary policy.'*

Database of monetary policy events. Our analysis draws on an extensive database of monetary
policy events. We consider four advanced economy central banks as spillover originators: the Fed-
eral Reserve, the European Central Bank, the Bank of Japan, and the Bank of England.!> The database
of monetary policy events for the construction of monetary policy surprises for these central banks is

an expanded version of the one used in Cieslak and Schrimpf (2019).

Insert Table 2 about here

130IS contracts are OTC derivatives contracts allowing investors to hedge against (or speculate on) movements the average
level of the overnight rate over the maturity of the contract. Unlike futures which refer to the overnight rate in a particular
calendar month, the maturity in the OIS contract is fixed. OIS contracts are widely traded in a broad array of currencies.
Where futures are more liquid than cash instruments we use those.

14 Also see Swanson (2017) for an approach that is similar in spirit to ours.

15We also considered surprises from three smaller economies with liquid financial markets, Switzerland, Canada and Aus-
tralia but as they do not have significant spillovers they are not included here, see the working paper version of this paper
(Kearns, Schrimpf, and Xia (2018)).
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An overview of the different central banks” monetary policy events is given in Table 2. The sample
covers a pre-GFC period from 1999 or the early 2000s (depending on availability of the high-frequency
data for the currency area). It runs through to mid-2019, giving 120-262 events for each central bank.
For the initial analysis, we use a common sample period for all countries to ensure comparability; this

runs from 9 April 2004 to 19 June 2019.

Insert Table 3 about here

Table 3 presents summary statistics for the monetary policy surprises. It shows that while the means
of the surprises are small as one would expect, their standard deviation is sizeable (especially for path
and long rate surprises). This indicates that the sample period contains a broad range of positive and
negative observation for different types of surprises. The large degree of variability in the policy sur-

prises aids identification.

Our long sample covers different phases of monetary policy for these central banks. For example,
for the Fed, with expectations building for the subsequent tightening, in early 2004 path surprises were
large, while in the 20072009 financial crisis there were very large (positive and negative) target, path
and long-rate surprises. These large surprises can be attributed to significant changes in expectations
at the time and the large amount of easing that the Fed implemented, which frequently caught market
participants by surprise. Moreover, target surprises were close to zero for six years after 2009 as the
Fed funds rate was constrained by the effective lower bound (ELB). With forward guidance firmly
anchoring expectations, the subsequent policy tightening was very well telegraphed resulting in very
small target surprises, while path surprises remained somewhat more volatile as market participants

responded to changes in the Fed’s forward guidance and the evolving macroeconomic outlook.

Gauging spillovers to recipient countries. We use a broad panel of 27 advanced and 20 emerging
market economies as recipients of potential spillovers. The wide cross-section delivers power to shed
light on the different channels outlined above.'® Each recipient country’s interest rate change is com-

puted as the daily change from the closing yields preceding the monetary policy announcement to

16Table TA.2 in the Online Appendix presents an overview of the recipient countries in our sample.
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the subsequent daily closing yield (which will be after the policy announcement). These changes are
calculated with careful adjustment of time-zone difference and daylight saving time conventions. For
long-term interest rates, we use 10-year sovereign bond yields, and for short-term interest rates we use
the most representative 1-month or 3-month rate for each country. Our daily interest rate data are taken

from Bloomberg (definitions and codes are given in Online Appendix Table IA.3).

Note that, while the three monetary policy surprise variables are constructed from the high-frequency
data to precisely pin down monetary policy surprises, we opt for measuring the interest rates of the
recipient countries with daily data for two reasons: first, it allows us to use a much broader panel of
countries (including EMEs), and second it consistently mitigates issues due to any time-zone difference,
which mean that many markets are closed (or less active) when our four originator central banks unveil

their policy decisions.

Conditioning variables. To test our three channels that can drive spillovers we use a broad range of
macro and financial variables to explain cross-country differences in the strength of spillovers. Our
tests of the macroeconomic links channel rely on bilateral imports and exports.!” We also constructed
measures of growth and inflation correlations from realized GDP and CPI to capture a broad range of
economic interlinkages across countries that would result in common cycles. To gauge the FX regime
channel, we compute a measure of realized FX volatility from squared daily changes of spot exchange
rates (see, e.g. De Grauwe and Schnabl, 2008, for a similar approach to construct de facto measures of
FX regimes). To asses the financial links channel, we rely on a range of proxies of financial openness. We
consider both the overall financial openness of recipient countries and the bilateral financial openness
between recipient countries and originator countries. We make use of a wide range of data to gauge fin-
ancial openness, including bilateral holdings of portfolio equity and debt, bilateral and aggregate FDI,
as well as the currency composition of debt. Details on variable definitions and sources are provided in

Table IA .4 in the Online Appendix.

7The regressions also control for variables commonly used in the trade literature explaining the volume of trade between
countries, such as geographical distance and common language. For the sake of brevity, we do not report the coefficients.
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5 Does monetary policy spill over to other countries?

We start with Equation (1) to test whether monetary policy surprises originating from the four major
central banks spill over to the recipient countries under consideration. To measure the interest rate
response, we present results for short-maturity and long-maturity (10-year) interest rates.'® We define
that a spillover from an originator central bank j to a recipient country i is significant if the p-value from
the F-test of joint significance of Bij for the three monetary policy surprises coefficients is less than 10%.

Estimation is over the common sample, ranging from April 2004 to June 2019.
Insert Figure 1 about here

Figure 1 shows the share of countries whose interest rates respond significantly to the policy sur-
prises originating from our four major advanced economy central banks, with the two panels showing
short-term and long-term rates. Given the large number of recipient countries, to simplify the exposi-
tion, we show the strength of spillovers to recipient countries grouped by world regions and split into

advanced economies and EMEs.

Spillovers to short-term interest rates. A first key finding is that there are few meaningful spillovers
to interest rates at the short-end of the yield curve (Panel (a) of Figure 1). While a small number of
advanced economies experience statistically significant responses of short-term interest rates to mon-
etary policy surprises from the main advanced central banks, hardly any EMEs experience significant
spillovers.!”

Spillovers to long-term interest rates. We generally find spillovers to be much more prevalent at the
long-end of the yield curve. Over three-quarters of advanced economies show statistically signific-
ant responses of 10-year yields to Fed and ECB policy surprises. Spillovers by ECB monetary policy
surprises to long-term interest rates are fairly strong, but for the most part, concentrated in advanced

economies. When it comes to spillovers to EMEs, the Fed stands out as the most powerful spillover

181 the Online Appendix, we present results for two intermediate interest rates, 6-month and 2-year (Figure (IA.5))
19 As shown in the Online Appendix (Figure (IA.5)), the spillover patterns are broadly similar to 6-month interest rates, but
with a larger share of advanced economy interest rates responding to Fed surprises.
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originator. The Fed even seems to have a more pronounced impact on the long-term rates of European

emerging markets than the ECB does.

Spillovers by the other major central banks are less pronounced, and unlike the Fed and ECB are
not felt at a global level. Virtually no advanced economies respond to surprises by the Bank of Japan,
but some EMESs (notably in Asia) do. The Bank of England does not consistently generate spillovers to

either advanced economy or emerging market long-term bond yields.

While the share of advanced economies receiving statistically significant Fed and ECB spillovers is
greater than that of EMEs, it is also important to inspect the economic magnitude of those spillovers.
To inspect this further, Figure 2 plots the median (and interquartile range) coefficients for spillovers to
10-year bond yields for advanced economies and EMEs. This analysis shows that—despite more muted
statistical significance—spillovers due to target and path surprises from the Fed generate economically
sizable positive spillovers to EMEs. This finding in turn suggests that unexpected shifts in the course
of US monetary policy seem to be especially important for some emerging market economies” interest

rates.

The analysis also reveals the striking pattern that—in contrast to conventional wisdom—spillovers
from long-end surprises are generally larger for advanced economies than EMEs. This is striking given
the announcement of QE involved large unexpected movements in long-term interest rates, and it has
often been asserted that emerging markets suffered particularly from spillovers due to QE.?" We return
to this point later. In the case of the ECB, we find that all types of monetary policy surprises tend to

generate larger spillovers for advanced economies than emerging markets.

Insert Figure 2 about here

The geography of spillovers. While it is generally accepted that the Fed generates spillovers around
the world, Figures 3 and 4, show that the ECB also has geographically dispersed spillovers. These fig-
ures visualize the geographic intensity of spillovers by the Fed and the ECB as the R? of the individual

country spillover regressions in Equation (1) and depicted by varying the shading in the graph.

20For an example, see the Governor of the Reserve Bank of India (Rajan, 2016).
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Not surprisingly most countries in Europe and in Asia have significant responses to Fed announce-
ments as well as some in South America, Africa and the Middle East. But what is surprising is the
geographic spread of countries that experience spillovers from ECB monetary policy. While the ECB
spillovers are widespread, they tend to be less intense than those of the Fed outside of Europe.?! A po-
tential reason for the outsized global role of the Fed and smaller spillovers from the other central banks

could be the relative role of the respective currencies in trade invoicing, as argued by Zhang (2018).

Insert Figure 3 about here

Insert Figure 4 about here

Is the importance of spillovers evolving over time? The past two decades have seen vast changes
in central banking and economic and financial linkages between countries and so the importance of
interest spillovers may have evolved over time. Figure 5 depicts variation in the importance of Fed and
ECB spillovers over time, based on a rolling regression (with a window of 60 monetary policy events).
The measure of spillover importance is the R? of the rolling regression that captures how well the daily
movement in recipients’ interest rates can be explained by the originators” monetary policy surprises.
We depict both the median and the 25% and 75% quantiles of the individual R2s, shown separately for

different sets of countries.

Insert Figure 5 about here

The graph shows that the overall importance of spillovers originating the Fed has been broadly
unchanged—even during the period of unconventional monetary policy. We see a slight pickup only

in the response of emerging markets and advanced economies outside of the Euro-area.

ECB monetary policy surprises, by contrast, have shown more notable variation over time. The
right panel of Figure 5 shows that ECB spillover importance picked up during our sample, especially

for advanced economies as recipients. There was also a significant change in the way that individual

2lIn the Online Appendix, we also show spillover maps for the Bank of Japan and Bank of England, see Figures IA.6 and
IA.7). These graphs corroborate the limited global impact of spillovers originating from these two central banks, in contrast
to the Fed and the ECB.
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Euro-area country yields responded to ECB monetary policy surprises. With the onset of the Euro-area
debt crisis in 2010, peripheral Euro-area countries had a much weaker response to ECB surprises, while
the manner in which core Euro-area countries responded did not change. The extent to which ECB
surprises transmitted to Euro-area countries’ yield movements thus differed markedly in this period
(Figure 5 and Figure IA.8 in the Online Appendix).?? This evidence is consistent with a breakdown of
policy transmission within the Euro-area. However, then with assertive action by the ECB to contain
the debt crisis, from about 2015 (time of the launch of the public sector purchase program - PSPP)
the response of peripheral Euro-area countries’ yields began to mimic that of the core countries again.
Indeed, in recent years the transmission mechanism had been functioning strongly with ECB policy

announcements having a large effect on all Euro-area countries” bond yields.

Panel regressions. We now move away from our originator-recipient specific regressions and adopt
a panel regression specification (given by Equation (2)) in order to understand the main drivers of
spillovers to long-term rates. We look at the response in 10-year yields here as the previous originator-
recipient regressions had highlighted that there are much larger spillovers at the long end of the yield
curve. The panel regressions are run for surprises from the Fed and ECB as these spillovers are stronger
and more widespread, and from this point forward we drop the BoE and Bo] from the remaining ana-
lysis.?®> Because we combine all recipient countries in a single panel for each of the Fed and ECB, we
use the maximum available time span of data in an unbalanced panel (reflecting data availability for
each recipient country). The sample is 2003 to mid-2019 for the Fed surprises, and 1999 to mid-2019 for
the ECB surprises. The panel regression restricts the unconditional spillover strength (the coefficients
on the target, path, and long-rate surprises) to be the same across countries, but in a conditional sense

they will vary based on the characteristics of the recipient country.

The baseline panel regression results only using monetary policy surprises as regressors are shown
in the top half of each panel in Table 4. The estimated coefficients and panel-corrected standard errors

corroborate the existence of strong monetary spillover effects from both the Fed and ECB. The coeffi-

2Individual country results in the Online Appendix Figure IA.8 demonstrate this distinction between core and peripheral
Euro-area countries.

23Note that (unreported) panel regressions confirm the earlier single-country results that that there are significant spillovers
from the Fed and ECB, but not the BoJ or BoE. Results are available by the authors upon request.

19



cients on all three monetary policy surprises are significant for both of these central banks.

Insert Table 4 about here

To confirm that these results are not driven by other factors that drive yields in both originator
and recipient countries, we add to the regression two variables to control for global factors influencing
yields — the daily change in 10-year U.S. Treasury yields and the VIX.?* Both variables are significant
for the Fed and ECB regressions. Yet, even after controlling for these global factors, all of the monetary
policy surprises remain significant, with the magnitudes unchanged in the Fed regression but slightly
reduced in the ECB regression. This panel specification including the two global variables serves as our

baseline regression for the remainder of the paper.

The spillovers we identify are not only statistically, but also economically significant. Our baseline
results (Table 4, specification with global controls) indicate that a 10 basis point “target” surprise from
the Fed (on average) translates into around a 8 basis points change in 10-year government bond yields
globally. For both path and long-rate surprises, a 10 basis point surprise translates into roughly 5 basis
point spillovers, or about one half of the original interest rate shock. The pass-through is smaller for
ECB surprises, with a 10 basis point surprise resulting in approximately 3 basis point spillovers for each

of the three surprises.

Spillover effects for different periods and types of monetary policy surprises. In light of the pre-
vious evidence that the importance of spillovers is evolving over time, we now assess to what extent
spillover strength differs depending on the type of monetary policy news, how the policy change is
implemented or what is communicated. To this end, we first interact the monetary policy surprises
with a state dependent dummy variable to consider whether the spillover effects are different for: (i)
unconventional monetary policy (UMP); (ii) policy announcements containing forward guidance (FG);
(iii) monetary policy tightening vs. easing; and (iv) the post-GFC period vs pre-crisis.”> Results are

reported in Table 5.

24The daily change in the 10-year US Treasury yield controls for any spillovers to global yields outside of our event window.
For regressions with the surprises originating from the Fed, the daily change is orthogonalized relative to the measured
monetary policy surprises to avoid collinearity.

ZThe classification of events according to whether they contain news about unconventional monetary policy and forward
guidance draws on the database in Cieslak and Schrimpf (2019).
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Insert Table 5 about here

We find that spillovers from both the ECB and Fed for unconventional policy and forward guidance
announcements are not significantly different from those generated by regular monetary policy related
announcements. The key coefficients in Panels A and B of Table 5 are those on the interaction terms
of the three types of monetary policy surprises with a dummy for UMP or FG events. None of these
coefficients are even close to being statistically significant, indicating that the global spillover impact is

not materially different for these innovations in the central banks’ toolbox.

Similarly, we find that spillovers do not differ significantly for tightening vs easing surprises (Panel
C Table 5). Here the dummy used for the interaction takes the value of one if the monetary policy
surprise is positive, i.e. if the announcement leads to a surprise monetary tightening. For the ECB,
there is some evidence that tightening target surprises lead to a weaker spillover than easing surprises,
but this is not the case for the other two types of monetary policy surprises. For the Fed, there is
no evidence that tightening or easing surprises would have different impacts. We also find that the

intensity of spillovers does not materially differ before and after the GFC (Panel D of Table 5).

The second way we examine the impact of different types of monetary policy surprises is by consid-
ering the type of news conveyed by the central bank announcement. Does pure monetary news have a
different spillover impact than news about the state of the economy revealed through the central bank
announcement, or news affecting risk premia? To answer this question, we use the approach of Cieslak
and Schrimpf (2019) — which looks at the covariance of stock and bond yield at central bank announce-
ments along different maturities of the yield curve — to decompose our monetary policy surprises into

pure ‘monetary news’, news about economic ‘growth’, and shocks to ‘risk” appetite.?®

Based on this classification at hand, we assess how interest rates in other countries respond to Fed

and ECB monetary policy depending on which of the three types of news is dominant in the policy

26The method by Cieslak and Schrimpf (2019) exploits high-frequency comovement of stocks and interest rates along dif-
ferent maturities of the yield curve. As the classification is only available to us for the sample until December 2017, we use
a slightly shorter sample compared to the baseline in this exercise. Table IA.5 in the Online Appendix provides a summary
of the number and frequency of the events where the dominant driver of the market reaction is news about monetary policy,
economic growth, or news affecting risk premia. For the Fed, in the majority of the cases Fed monetary policy was the dom-
inant piece of information driving the market reaction. For the ECB, there is a more even split between economic growth and
monetary policy news. For both central banks, news affecting risk premia occur less frequently as dominant driver of the
market reaction (<10% of cases).
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announcement. Specifically, we run the following regression

. / / growth / risk / MP
Arip = aj+ 0,2t + (Vigrowmlie  + Virisklit + Vimptjy )MPSj 4 €.

Our main interest lies in the interaction coeffients §;s which measure the spillover impact separately
for the different types of news. Results are reported in Table 6 and indicate a dominant role of pure

monetary news in generating spillover effects to other countries” interest rates.

For both central banks, announcements that are classified as predominantly containing information
about monetary policy (and so the monetary news dummy variable is equal to one) have significant
spillovers through all three surprise measures. Growth news, however, tends to have a somewhat
more muted spillover impact when gauged by statistical significance and the magnitude of the impact
(with the response of emerging markets to Fed target and path surprises as an exception). Growth
news conveyed via central bank announcements largely transmits via target and path surprises, which
makes sense as these are the two surprises that reflect the changes to the near-term and future setting
of monetary policy in the originator countries. In contrast, for news affecting risk premia, the long-rate
surprise stands out as the most dominant for both central banks. Statistical significance is weaker for
announcements associated with news about risk premia, but in some instances estimated coefficients
are quite large. Notably this is the case for emerging markets’ response to Fed risk shocks, which in

turn may be due to the strong reaction of EME asset prices during the so-called taper tantrum episode.
Insert Table 6 about here

6 What determines the strength of spillovers?

Having identified that there are significant spillovers to bond yields in a broad range of countries, we
now move to investigate the main economic drivers behind these spillovers. Specifically, we aim to
shed light on the different channels by examining which macro and financial variables determine the
strength of spillover effects under the specification of Equation (2). The empirical results are reported
in Tables 7 - 10. Our interpretation of the results presented below adheres to the framework of the three

channels outlined above.
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Macroeconomic links channel. To test the macroeconomic links channel, we interact monetary policy
surprises with measures of economic links between countries. The main prediction of the macroeco-
nomic links channel is that countries with tighter economic links with spillover-originator economies
should receive stronger spillovers. We first use trade variables to capture the direct economic links
between countries. The trade-related variables we use are bilateral export openness (exports from the
recipient country to the originator country relative to GDP), and bilateral import openness. In the re-
gressions we include (but do not report for brevity) control variables typically used in the trade gravity

equation literature: common language, weighted distance and time difference.

Insert Table 7 about here

The results are presented in Table 7. There is empirical support for macroeconomic links channel
in determining spillover strength for ECB surprises to advanced economies, but it vanishes once Euro-
area countries are excluded (the coefficients not only lose significance but most change sign). There is
weaker evidence that trade links of the United States with other countries explain the importance of
those countries’ response to monetary policy surprises from the Fed. There is also no sign that stronger
macroeconomic links influence the significance of spillovers for EMEs, with most coefficients being
insignificant (with the exception being significant negative coefficients—suggesting that stronger trade

links lead to smaller interest rate spillovers).

However, trade is only a small portion of the economic links between countries which also in-
clude the actions of multi-national companies, information and investment flows and common global
demand shocks. Hence, we also consider broader measures of economic links across countries: long-
term realized correlations in real GDP growth and inflation, agnostic as to what drives the correlation.
Results using these measures as interaction terms are also presented in Table 7.2/ The positive and
significant coefficients on inflation and growth correlation interacted with Fed and ECB surprises for
advanced economies indicate that those countries more integrated with the United States and Euro-area
receive stronger bond yield spillovers. However, again the interaction coefficients lose their significance

when the Euro-area countries are excluded as the recipient of the spillover for ECB surprises. Again in

27We estimate the commonality in countries’ business cycle and inflation with a 20-year rolling regressions. The results are
robust to sensible variations of this setup.
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contrast, for EMEs most coefficients are not significant and those that are significant are negative. Over-
all, these results indicate that stronger economic links tend to result in larger spillovers for advanced

econmies, but not for emerging market economies.

FX regime channel. To test the FX regime channel in our panel regression framework, we interact
monetary policy shocks with a measure to capture the FX regime. The channel predicts that coun-
tries ‘pegging’ their currencies to those of the surprise originator should experience stronger spillovers.
Rather than rely on ‘de jure’ (stated) measures of FX regimes, we construct a “de facto’ (effective) meas-
ure as in De Grauwe and Schnabl (2008), which essentially boils down to the realized bilateral exchange

rate volatility between the originator and recipient economies.

Table 8 about here

The results reported in Table 8 provide some evidence in support of the FX regime channel for
interest rate spillovers. Advanced economies with lower bilateral exchange rate volatility with the ori-
ginator economy;, i.e. due to an explicit or implicit currency peg, see higher interest rate spillovers (all
three interactive coefficients are negative for both the Fed and ECB, and two are statistically significant
for the ECB and one for the Fed). While results for advanced economies are in line with the predic-
tions of the FX regime channel, for emerging market economies, the results are less consistent. For ECB
spillovers to EMEs, the coefficients are again negative and similar size in magnitude, but for the Fed,
the coefficients are positive and statistically significant, but very small in magnitude. EMEs whose cur-
rency moves closely with the US dollar, and so have lower bilateral US dollar exchange rate volatility,
actually have slightly smaller interest rate spillovers from the Fed. Overall, these results suggest that
spillover strengths are related to FX regimes for advanced economies, in line with recent findings in

Han and Wei (2018), but not consistently so for EMEs.

Financial links channel. To assess the validity of the financial links channel, we interact monetary
policy surprises with measures of financial openness. The main idea is that the more financially open
and interconnected an economy, the more will risk premia embedded in its government bond yields

fluctuate in lock-step with global factors. We rely on a broad set of bilateral financial openness and flow
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measures, such as the recipient country’s foreign currency debt (i.e. denominated in the currency of the
originator country, either in US dollars or euros), and portfolio debt and equity (again bilateral flows
between the originator and recipient countries, including assets and liabilities separately) expressed as
a share of GDP. We present robustness results based on a broad range of other measures of financial

openness in the Online Appendix including other aggregate measures of openness.?®

Insert Table 9 about here

Results of our investigation of the financial links channels are reported in Table 9. The results are
especially strong for the ECB; coefficients on the interaction terms with our openness measures are
almost always positive and significant. For the Fed, the path and long-rate surprises are positive and
significant for portfolio debt in US dollar, as is the path surprise for foreign currency debt. However,

other financial openness proxies are not significant for the Fed.?’

Comparing the channels. To test the relative importance of the three channels, we further run a joint
regression including the best performing variable for each channel. We include growth correlation (for
the macroeconomic channel), portfolio debt from the originator country (for the financial link channel)
and FX volatility (FX regime channel). The joint test of the three channels reported in Table 10 corrobor-
ates the prior interpretation that the financial links channel is the dominant one to explain spillovers to
advanced economies. For EMEs, the results are inconclusive. For advanced economies, macroeconomic
links are no longer significant when variables for the other channels are included. Only one of the vari-
ables for the FX regime channel is significant (the path variable in the ECB excluding Euro-area). In

contrast, there is strongest evidence for the financial links channel.

Overall, our finding on the importance of financial openness in explaining spillovers is consistent

with Rey (2013). It points to important spillovers of major central banks” monetary policies to other

28In robustness tests, we use further aggregate measures of financial openness: including debt assets, portfolio assets, FDI
assets and financial derivative assets (and separately, the equivalent liability measures) as well as the Chinn-Ito measure
of financial openness. Table IA.6 in the Online Appendix presents results with alternative measures of financial openness.
Ideally, we would like to have each country’s fixed income holdings in different currencies as a financial openness measure
given its important role in portfolio choices of global fixed income investors. Unfortunately, such granular data does not exist
for all countries we considered.

Pt is possible that recipient countries experiencing strong spillovers may take measures tightening financial openness to
tame spillovers. This would result in negative relation between spillover strength and financial openness. The potential
downward bias would actually make our evidence supporting financial linkages channel stronger.
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countries’ long-term rates and hence an impact on local financial conditions, regardless of whether
the capital account is managed or not. What is notable though is that our findings suggest that such
reduced independence of the central bank when it comes to control over local financial conditions, is

most prevalent for advanced economies given their already fairly deep levels of financial integration.

Insert Table 10 about here

These results in favour of the financial links channel for advanced economies are consistent with
the earlier evidence that spillovers are more prevalent for for longer maturity rates. For example for the
Fed, only 30% of countries experience significant spillovers to short rates, but this rises a little to 39%
to 6 months interest rates, to 69% to 2-year bond yields, and to 78% to 10-year yields. ECB spillovers
follow a similarly monotonic pattern along the term structure of interest rates, with similar numbers
(25%, 41%, 59%, 72%). As noted in Table 1, this increasing spillover by interest rate maturity is evidence

in favour of the financial links channel.

7 Conclusion

While it is fairly well established that there is co-movement of interest rates across countries, less is
known about the economic and financial forces behind this co-movement. Using precisely identified
monetary policy surprises for four major central banks, we provide new stylised facts on the nature
of interest rate spillovers to 47 advanced and emerging market economies. The use of high frequency
data is important as it enables us to identify spillovers in a causal sense. We robustly demonstrate that
there are clear spillovers of monetary policy surprises by the Fed, and even the ECB, to other countries’
long-term bond yields. However, in contrast to some earlier papers using more restricted samples, we
show that their monetary policies do not consistently spill over to other countries” short-term interest
rates. We also show that spillovers from other major central banks, including the Bank of Japan and
Bank of England, are mild at most. Further, in contrast to much of the literature which has emphasized
spillovers to emerging market economies, we show that the spillovers are actually more important to

advanced economies.

To put some structure on why these spillovers occur and why some countries are more prone to
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receive spillovers than others we test three possible channels. We study the role of macroeconomic
links, FX regime and financial links. Using a rich set of bilateral and aggregate economic and financial
data, we find that there is only mild evidence that interest rate spillovers relate to macroeconomic
links across countries or the FX regime. Instead, the financial links channel emerges as the strongest
determinant of interest rate spillovers. The channel is especially powerful for advanced economies
that are well financially integrated with the US and Euro-area economies. Countries that have stronger
bilateral (and aggregate) financial links with the US or Euro-area are susceptible to stronger interest
rate spillovers. These effects are also much more pronounced at the longer end of the yield curve.
While weaker, the evidence for the FX regime channel suggests that countries that have more flexible
exchange rates may experience fewer spillovers, and so exchange rate flexibility could be a mechanism

to dampen interest rate spillovers.

Our results indicate that domestic financial conditions—as a consequence of increased financial
openness— will move more closely with those in the two major currency areas. While there are benefits
to financial openness, a cost it seems is less independence of domestic financial conditions. In particular,
this tradeoff will be an important extension to incorporate in theoretical open economy models in order
to assess the constrained optimal policy consideration that has trade-offs between the costs and benefits

of international financial integration, exchange rate volatility and independence of financial conditions.
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Figure 1: Global Spillover Matrix for Short-term and Long-term Interest Rates
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Notes: The figure plots the fraction of countries in each world region receiving a significant spillover from monetary policy
surprises originating from four major central banks. It provides a compact summary of regression results of Equation (1) for
47 recipient countries. The originator central banks are the Federal Reserve Bank (Fed), European Central Bank (ECB), Bank
of Japan (BoJ) and Bank of England (BoE). The data sample spans from April 2004 and June 2019, when monetary policy
surprises are available for all the four central banks. Panel (a) refers to spillovers to short-term rates (1-month or 3-month);
Panel (b) refers to long-term rates (10-year bond yield), respectively. A spillover is counted as significant if the p-value from
the F-test of joint significance of Bij coefficients in Equation (1) is less than 10%.
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Figure 2: Global Spillover Intensity to Long-term Interest Rates
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Notes: The figure plots the median and 25% to 75% interquartile range of the spillover coefficient Bij/ obtained from estimating
the originator-recipient regressions from Equation (1). Results are separately shown for advanced economies and emerging
market economies that receive significant spillover from surprises generated by the Fed and ECB. A spillover is counted as
significant if the p-value from the F-test of joint significance of Bij coefficients in Equation (1) is less than 10%.
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Figure 3: Global Map of Fed Spillovers
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Notes: The figure provides a global map that depicts the importance of monetary policy spillovers generated by the Federal
Reserve to 10-year bond yields of 47 recipient countries around the globe. Spillover importance is measured based on the
R? of the regression of the individual countries’ 10-year bond yields on the three Fed monetary policy surprises (following
Equation (1)). The sample period spans from April 2004 to June 2019.
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Figure 4: Global Map of ECB Spillovers
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Notes: The figure provides a global map that shows the importance of monetary policy spillovers generated by the ECB to
10-year bond yields of 47 recipient countries around the globe. Spillover importance is measured based on the R? of the
regression of the individual countries” 10-year bond yields on the three ECB monetary policy surprises (following Equation
(1)). The sample period spans from April 2004 to June 2019.
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Figure 5: Time-variation in Spillover Importance

Fed

(Y]
Q057
©
e
Lﬁ aw »
LlIJ ‘....IIA..'JI-lll‘...'l““il‘-.ls‘-‘. g
<< 0 . . . :
2011 2013 2016 2019 2001 2006 2012 2019
« 057 0.5
()
= I, enguntte .:..‘ *Vav, av, = .p:"uo
6 “o'--“‘.-. seey ’
(NN
< .-.-..--........"--

0 L L L L
2011 2013 2016 2019 2001 2006 2012 2019

2 ne%» .'IIIII"‘
- oot
TR INES Sugve ¥ sat
LIJ wan"
e sl Taer,
&4 Tae o
-
...--t'l'.ﬁ"""-.

2011 2013 2016 2019 2001 2006 2012 2019

Notes: The figure shows how the importance of monetary policy spillovers originating from the Fed and the ECB varies over
time based on rolling window regressions. Specifically, we estimate the originator-recipient regression of Equation (1) for the
47 countries on a rolling basis with 60 observations. Spillover importance is measured via the R? capturing how well the
daily response in long-term interest rates in the recipient countries can be explained by the three monetary policy surprises
for the Fed and ECB. The graph then shows median and 25% to 75% interquartile range of the R? from the rolling spillover

regression.
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Table 1: Distinguishing Spillover Channels

Channel Maturity of Affected Interest Rates Macro-financial Conditioning
Variables
(a) Macroeconomic Links  Short to medium Trade (+); Commonality in

Growth and Inflation (+)
(b) FXRegime Both Short and Long FX Volatility (-)

(c) Financial Links Long Financial Openness (+)

Notes: The table summarizes testable implications of the three spillover channels along two key dimensions: (i) maturity of
the affected interest rates, and (ii) macroeconomic or financial conditioning variables determining whether spillovers might
be stronger or weaker. The (+)/(-) sign in parentheses indicates whether the expected relationship between the conditioning

variables and spillover strength is positive or negative.
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Table 2: Summary Statistics of Monetary Policy Events

Start End # Total # MPD # MPD+PC
Fed 2003-12-09 2019-06-19 120 87 33
ECB 1999-03-04 2019-06-06 262 42 220
BoJ 2004-04-09 2019-04-25 185 135 50
BoE 2004-04-08 2019-05-02 172 159 13

Notes: The table provides an overview of the available sample period of monetary policy events for the four originator central
banks used in this study. It also reports the total number of monetary policy events and how these are split up between
monetary policy decision announcements (‘MPD’) and instances where the monetary policy decision also comes along with
a press conference (‘(MPD+PC’) to provide background to the decision.
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Table 3: Summary Statistics of Monetary Policy Surprises

Mean (bps) Std. (bps)
Target Path Long-rate Target Path Long-rate
Fed -0.38 0.40 -0.13 2.65 6.92 5.86
ECB -0.06 0.13 -0.16 3.97 3.86 3.36
Bo]J -0.02 0.03 -0.01 0.86 0.79 1.05
BoE 0.28 0.20 -0.40 4.50 6.79 5.85

Notes: The table summarizes basic statistics for our three monetary policy surprise measures for each of the four spillover
originator central banks. The monetary policy surprise measures (Target, Path and Long-rate) are constructed following
Equation (3) and as described in the text. The table shows mean and standard deviation for the three surprises (measured in
basis points).
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Table 4: Panel Spillover Regressions

Target Path Long-rate 10y UST VIX R?
Panel A. All countries
Fed 0.76 0.58 0.45 6%
(5.22) (8.36) (6.41)
ECB 0.47 0.54 0.42 2%
(5.82)  (7.76) (4.19)
Fed 0.82 0.53 0.44 0.27 0.16 8%
(6.29) (8.47) (6.93) (5.57) (3.53)
ECB 0.34 0.35 0.25 0.24 0.07 3%
(4.31) (5.02) (2.49) (7.95) (2.46)
Panel B. Advanced economies
Fed 0.63 0.52 0.46 11%
(4.29) (7.53) (6.31)
ECB 0.59 0.66 0.53 8%
(8.03) (10.19) (6.28)
Fed 0.65 0.50 0.45 0.25 0.08 15%
(4.84) (7.70) (6.76) (5.00) (1.66)
ECB 0.40 0.42 0.31 0.31 0.05 14%
(6.37) (7.21) (4.20) (10.81) (2.04)
Panel C. Emerging market economies
Fed 1.06 0.72 0.40 4%
(4.61) (6.38) (3.72)
ECB 0.22 0.28 0.22 0%
(1.25) (1.97) (1.01)
Fed 1.21 0.60 0.38 0.32 0.34 6%
(5.80) (5.98) (3.89) (3.99) (4.25)
ECB 0.23 0.25 0.18 0.03 0.11 0%
(1.28) (1.57) (0.79) (0.46) (1.62)

Notes: The table reports the results of panel regressions as given by Equation (2) to assess the impact of monetary policy
spillovers originating from the Fed and the ECB. These results in turn serve as baseline specification for the remainder of our
analysis. The dependent variable is the daily change in 10-year bond yields in our set of 47 recipient countries. In Panel A,
the sample covers all recipient countries, while in Panel B and C, separate results are reported when the sample is restricted
to advanced economies and emerging market economies, respectively. As regressors, besides the monetary surprises for the
ECB and the Fed, some specifications also consider the daily change in the US Treasury yield and the VIX as global controls.
The reported coefficients correspond to 3 7 and é]' in Equation (2). t-statistics based on Panel-Corrected Standard Errors (PCSE)
are given in parentheses. Cells coloured red (green) indicate statistically significant positive (negative) coefficients at a 10%

confidence level.
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Table 5: State-dependence of Spillovers

Target Path  Long-rate Target Path  Long-rate 10y UST VIX R?

X1 X1 X1
Panel A. x UMP Dummy
Fed 0.82 0.54 0.49 -0.25 0.17 -0.14 0.26 0.14 8%
(5.60) (6.19) (4.73) (-0.38) (0.91) (-1.02) (5.20)  (3.00)
ECB 0.35 0.37 0.31 0.05 0.01 -0.14 0.24 0.08 3%

(395 (458  (256)  (0.18)  (0.04)  (-0.65)  (7.96)  (2.65)

Panel B. x FG Dummy
Fed 0.86 0.59 0.54 1.66 -0.17 -0.14 0.29 0.17 8%
(6.25) (7.54) (5.99) (1.27) (-0.75) (-0.87) (5.73)  (347)
ECB 0.33 0.35 0.26 0.09 -0.37 -0.71 0.24 0.07 3%

428)  (5.05)  (255)  (0.04)  (-029)  (-033)  (8.03) (2.44)

Panel C. x Tightening surprise Dummy
Fed 0.82 0.39 0.52 0.17 0.21 -0.35 0.28 0.15 8%
(5.44) (3.00) (6.74) (0.44) (1.26) (-1.64) (5.72) (3.24)
ECB 0.53 0.34 0.12 -0.39 0.10 0.26 0.24 0.09 3%

(5.19)  (344) (095  (293)  (0.69)  (147)  (7.90)  (2.99)

Panel D. x Post-GFC Dummy
Fed 0.72 0.49 0.51 0.06 0.24 -0.20 0.27 0.13 8%
(4.32) (4.66) (4.19) (0.16) (1.64) (-1.35) (5.68) (2.91)
ECB 0.32 0.34 0.22 0.01 0.02 0.03 0.24 0.07 3%

(3.18)  (375)  (1.68)  (0.07)  (0.18)  (0.17)  (7.98)  (2.45)

Notes: The table presents results for an augmented panel regression where interaction terms are added to gauge the state
dependence of spillovers. Specifically, we analyse if spillover effects are different for (i) unconventional vs conventional
monetary policies, (ii) forward guidance, (iii) tightening vs easing surprises, (iv) post-crisis vs pre-crisis. Specifically, we run
the following panel regression: Ar;; = a; + G;Zt + (ﬁ; + 'y;L]-,t)MPSjlt + ¢; j+ where the dummy variable ;; takes value 1 if
MPS; ; is classified as event containing news about unconventional monetary policy (UMP), or news about forward guidance
(FG); is positive (element-wise) consistent with a surprise policy tightening; occurs after 2009; respectively. The first set of
coefficients relate to the three monetary policy surprises (i.e. Bj), while those reported in the next three columns measure the
interaction effects (i.e. §;). The last two columns report coefficients on the global controls. t-statistics based on Panel-Corrected
Standard Errors (PCSE) are given in parentheses. Cells coloured red (green) indicate statistically significant positive (negative)
coefficients at a 10% confidence level. The data sample spans from April 2004 and June 2019.
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Table 6: Types of Monetary Policy Surprises and Spillovers

Target Path Long-rate Target Path Long-rate Target Path Long-rate 10y VIX R?
x Growth news X Risk X Monetary news UST

Panel A. All countries

Fed 0.85 0.58 0.41 1.32 1.15 1.42 095 047 0.43 028 0.16 13%
(3.80) (3.46) (1.43) (0.64) (0.91) (2.37) (3.77) (6.96) (6.76) (5.65) (3.32)

ECB 0.19 0.29 0.06 042 -0.10 0.36 040 043 0.35 023 0.06 4%
(1.64) (2.96) (0.41) (1.16) (-0.29) (1.50) (3.54) (4.17) (2.38) (8.13) (1.95)

Panel B. Advanced economies

Fed 064 0.52 0.40 2.01 0.37 1.94 1.00 0.46 0.44 026 0.10 16%
(2.66) (2.86) (1.29) (0.93) (0.28) (3.07) (3.72) (6.39) (6.28) (5.03) (2.08)

ECB 032 031 0.19 0.74 0.13 0.43 051 0.56 047 030 0.03 14%
(3.05) (357) (1.65) (2.79) (0.44) (2.38) (5.34) (632) (3.91)  (10.04)(1.20)

Panel C. Emerging market economies

Fed 131 0.65 0.32 0.50 3.02 0.47 0.83 0.50 0.42 031 027 13%
(4.55) (3.08) (0.89) (0.18) (1.73) (0.59) (240) (5.31) (477) (4.72) (4.19)

ECB -0.08 029 -0.17 -0.44 -068  0.25 022 0.6 0.17 005 010 1%
(-0.30) (1.42) (-0.59) (-0.44) (-0.71) (0.46)  (0.91) (0.75) (0.54)  (0.83) (1.68)

Notes: This table differentiates the impact of spillovers based on whether the dominant driver of the financial market reaction
is news (i) about economic growth (‘Growth news’), (ii) news affecting risk premia (‘Risk’), or (iii) news about monetary
policy (‘Monetary news’). The classification of announcements is based on Cieslak and Schrimpf (2019) (also see Table IA.5
in the Online Appendix), and given limited data availability, the sample ends 2017. To gauge the differential impact of
the types of news, our monetary policy surprise measures are interacted with a dummy variable (;; that takes the value of
one when the announcement is classified as growth, risk or monetary news. Specifically, we run the following regression
Arp = aj+ 9]/-Zt + (’Y],',growthl}g,zowm + 'Y;',risk‘;,ifk + 'y}rMPz%IP)MPS]-,t + ¢+ and report §;s. Reported coefficients measure the
pass-through from monetary policy surprises to 10-year government bond yield, differentiated across the types of monetary
policy surprises. t-statistics based on Panel-Corrected Standard Errors (PCSE) are given in parentheses. Cells coloured red

(green) indicate statistically significant positive (negative) coefficients at a 10% confidence level.
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Table 7: Macroeconomic Links and Spillovers

Advanced economies Emerging market economies

Target Path  Long-rate R? Target Path  Long-rate R?
Panel A. Exports
Fed 0.09 0.04 0.06 14% 0.00 -0.31 -0.06 6%
(1.53) (1.41) (2.05) (-0.03) (-4.11) (-0.71)
ECB 0.10 0.08 0.06 14% 0.25 0.11 0.20 0%
(2.97) (2.74) (1.82) (0.80) (0.42) (0.55)
ECB (excl.EA)  -0.06 0.00 -0.06 33% - - - -
(-1.52) (0.01) (-1.42) - - -
Panel B. Imports
Fed 0.06 0.04 0.05 14% -0.03 -0.28 -0.09 6%
(1.12) (1.61) (2.05) (-0.21) (-3.91) (-1.15)
ECB 0.06 0.05 0.05 14% 0.24 0.16 0.21 0%
(1.88) (1.87) (1.30) (0.68) (0.57) (0.52)
ECB (exclLEA)  -0.06 0.00 -0.06 33% - - - -
(-1.54) (0.08) (-1.40) - - -
Panel C. Inflation correlation
Fed 0.55 0.32 0.52 16% -0.59 -1.27 -0.82 7%
(1.88) (2.33) (3.30) (-0.65) (-2.92) (-1.74)
ECB 0.48 0.41 0.34 14% -1.58 -0.40 -2.16 1%
(3.03) (304  (1.79) (-1.69)  (-056)  (-2.18)
ECB (excl.LEA)  -0.15 -0.04 -0.08 34% - - - -
(-0.98) (-0.28) (-0.43) - - -
Panel D. Growth correlation
Fed 0.61 0.43 0.39 16% -0.68 0.24 -0.68 4%
(1.92) (2.55) (2.32) (-0.96) (0.78) (-2.19)
ECB 0.28 0.21 0.17 14% 0.94 0.20 0.45 1%
(2.00) (1.76) (0.94) (2.24) (0.54) (1.28)
ECB (excl.EA) 0.06 -0.05 0.10 35% - - - -
(0.45) (-0.42) (0.66) - - -

Notes: This table reports the results of panel regressions as given by Equation (2) with various recipient specific conditioning
variables X; ;1 measuring bilateral macroeconomic interlinkages of originators and recipients. The dependent variable is the
daily change in 10-year bond yields in our set of 47 recipient countries. Results are reported for separate panel regressions
for advanced economies and emerging market economies. As regressors, besides the monetary surprises for the ECB and the
Fed, specifications also include the daily change in the US Treasury yield and the VIX as global controls (not reported). The
reported coefficients correspond to the interaction term, ’”yj, in Equation (2). t-statistics based on Panel-Corrected Standard
Errors (PCSE) are given in parentheses. Cells coloured red (green) indicate statistically significant positive (negative) coeffi-
cients at a 10% confidence level. Inflation correlation and growth correlation are measured as 20-year rolling correlation of
realized CPI inflation and realized real GDP growth for the country pair, respectively. Imports and exports (% of GDP) are
measured in standard deviations from the mean.
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Table 8: FX Regime and Spillovers

Advanced economies Emerging market economies
Target Path  Longrate R? Target Path  Longrate R?
Fed -0.20 -0.03 -0.29 16% 0.02 0.01 0.05 10%
(-0.66) (-0.25) (-2.68) (5.25) (3.41) (6.74)
ECB -0.34 -0.43 -0.22 14% -1.00 -1.10 -1.06 0%
(-2.36) (-3.19) (-1.25) -0.91 -1.17 -0.86
ECB (excl.EA) -0.30 -0.48 -0.21 32% - - - -

(250)  (-420)  (-1.43) - _ _

Notes: This table reports the results of panel regressions as given by by Equation (2) with the recipient-specific conditioning

variable X;;_; capturing the FX regime via the bilateral FX volatility with respect to shock originating countries. The depend-
ent variable is the daily change in 10-year bond yields in our set of 47 recipient countries. Results are reported for separate
panel regressions for advanced economies and emerging market economies. As regressors, besides the monetary surprises
for the ECB and the Fed, specifications also include the daily change in the US Treasury yield and the VIX as global controls
(not reported). The reported coefficients correspond to the interaction terms, §;, in Equation (2) and measure the pass-through
of spillovers to recipients’ interest rates, conditional on our FX volatility measure. t-statistics from Panel-Corrected Standard
Errors (PCSE) are given in parentheses. Cells coloured red (green) indicate statistically significant positive (negative) coeffi-
cients at a 10% confidence level. FX volatility is measured as a 1-year rolling realized volatility estimate, based on squared
daily spot FX changes (%).
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Table 9: Financial Links and Spillovers

Advanced economies

Emerging market economies

Target Path Long-rate R? Target Path Long-rate R?
Panel A. Foreign currency debt
Fed 0.06 0.06 0.02 15% 0.04 -0.21 -0.17 6%
(152)  (3.06)  (1.14) (0.13)  (-1.96)  (-1.52)
ECB 0.03 0.02 0.04 14% 0.01 0.22 -0.02 0%
(1.03) (0.90) (1.32) (0.02) (0.53) (-0.04)
ECB (excl.EA) 0.11 0.10 0.10 32%
(342)  (423)  (3.25)
Panel B. Portfolio debt from originator country
Fed 0.04 0.06 0.06 14% -0.19 -0.06 -0.03 6%
(0.86)  (248)  (1.78) (-1.33)  (-0.85)  (-0.41)
ECB 0.12 0.09 0.10 12% 0.34 0.18 0.37 1%
(2.34)  (251)  (2.08) (2.44)  (170)  (2.88)
ECB (excl.EA) 0.16 0.13 0.12 35%
(3.80) (3.97) (3.31)
Panel C. Portfolio equity from originator country
Fed 0.06 0.02 0.03 14% 0.20 0.12 0.15 6%
(1.08) (0.83) (0.68) (1.34) (1.51) (1.87)
ECB 0.14 0.12 0.08 12% -0.05 0.05 0.02 0%
(332) (404  (237) (-044)  (056)  (0.17)
ECB (excl.EA) 0.04 0.05 0.05 34%
(161) (264  (1.92)
Panel D. Portfolio debt to originator country
Fed -0.01 0.00 -0.01 13% -0.08 -0.42 -0.22 8%
(-0.21) (0.24) (-0.48) (-0.60) (-5.75) (-1.80)
ECB 0.19 0.12 0.15 12% 0.17 -0.14 -0.06 0%
@21) (363 (317 (1.70)  (-1.35)  (-0.74)
ECB (excl.EA) 0.11 0.09 0.13 34%
(3.13) (3.41) (3.56)
Panel E. Portfolio equity to originator country
Fed 0.02 0.04 0.04 14% -0.10 -0.20 -0.03 7%
(0.46) (1.34) (1.07) (-0.73) (-3.23) (-0.33)
ECB 0.16 0.11 0.14 13% 0.03 -0.06 0.05 0%
(3.49) (3.38) (3.32) (0.33) (-0.81) (0.73)
ECB (excl.EA) 0.08 0.08 0.10 35%

2.07)  (317)  (2.76)

Notes: This table reports the results of panel regressions as given by Equation (2) with various recipient specific conditional

variable X;;_; measuring bilateral financial links between recipients and originators. The dependent variable is the daily

change in 10-year bond yields in our set of 47 recipient countries. Results are shown separately for advance economy and

emerging market recipients. As regressors, besides the monetary surprises for the ECB and the Fed, specifications also include

the daily change in the US Treasury yield and the VIX as global controls (not reported). The reported coefficients correspond

to the interaction term, 4;, in Equation (2) and measure the pass-through conditional the respective financial linkage measure.

t-statistics based on Panel Corrected Standard Errors (PCSE) are given in parentheses. Cells coloured red (green) indicate

statistically significant positive (negative) coefficients at a 10% confidence level. Financial flows (% of GDP) are measured in

standard deviations from the mean.
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Table 10: Discriminating among Spillover Channels

Macroeconomic links FX regime Financial links
(Growth correlation) (FX volatility) (Portfolio debt)
Target Path Long-rate Target Path Long-rate Target Path Long-rate R2
Panel A. Advanced economies
Fed 011 0.22 0.00 036 0.11 -0.14 0.02 0.04 0.09 14%
(0.28) (1.02) (0.02) (0.97) (0.67) (-1.11)  (0.19) (1.01) (1.89)
ECB 014 -013 -0.14 013 -0.33  0.03 0.13 0.10 0.19 13%
(0.59) (-0.71) (-0.50)  (0.50) (-1.38) (0.10)  (1.57) (1.77) (2.45)
ECB (excLEA) -0.16 -0.18  -0.14 -0.07 -0.50  -0.23 0.17  0.08 0.12 39%
(-1.14) (-1.65) (-0.93)  (-0.41) (-3.40) (-1.26) (3.62) (2.33) (2.94)
Panel B. Emerging market economies
Fed -0.68 0.16  -0.96 0.02 0.01 0.06 -0.09 0.06 0.22 9%
(-0.73) (0.37) (-2.24) (10.15) (7.34) (12.63) (-0.42) (0.64) (2.60)
ECB -1.32 -040  -1.56 295 -035 -1.93 126 045 1.18 3%

(-153) (-0.79) (-2.08) (-2.08) (-0.26) (-1.30)  (2.19) (1.17) (2.94)

Notes: This table reports the results of panel regression as given by Equation (2) with recipient-specific conditional variables,
included jointly to determine the relative importance of spillover channels. X;; ; includes (i) growth correlation with shock
originating countries (macroeconomic links channel), (ii) FX volatility with respect to currencies in surprise originating coun-
tries (FX regime channel), (iii) and portfolio debt from originating countries (financial links channel). The dependent variable
is the daily change in 10-year bond yields in our set of 47 recipient countries. As regressors, besides the monetary surprises
for the ECB and the Fed, specifications also include the daily change in the US Treasury yield and the VIX as global controls
(not reported). The reported coefficients correspond to the interaction terms, ;, in Equation (2). t-statistics based on Panel-
Corrected Standard Errors(PCSE) are given in parentheses. Cells coloured red (green) indicate statistically significant positive
(negative) coefficients at a 10%confidence level. Financial flows (% of GDP) are measured in standard deviations from the

mean.
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Figure IA.1: Fed Monetary Policy Surprises
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Notes: The figure depicts monetary policy surprises by the Federal Reserve computed following Equation 3 in the main text.
We differentiate target, path and long-rate surprises as described in the text. The sample ranges from December 2003 to June
2019, with 120 observations.
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Figure IA.2: ECB Monetary Policy Surprises
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Notes: The figure depicts monetary policy surprises by the ECB computed following Equation 3 in the paper. We differentiate
target, path and long-rate surprises as described in the text. The sample ranges from March 1999 to June 2019, with 262
observations.
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Figure IA.3: Bo] Monetary Policy Surprises
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Notes: The figure depicts monetary policy surprises by the Bank of Japan computed following Equation 3 in the paper. We
differentiate target, path and long-rate surprises as described in the text. The sample ranges from April 2004 December to
June 2019, with 185 observations.
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Figure IA.4: BoE Monetary Policy Surprises

(a) Target

Ll gy

2007

2010 2013 2016 2019

(b) Path

o

2004

2007

2010 2013 2016 2019

IA -8



N
o

N R
o o o

Premium surprise (bp)

»
S

-80 L ' ' ' ' '
2004 2007 2010 2013 2016 2019

(c) Long-rate

Notes: The figure depicts monetary policy surprises by the Bank of England computed following Equation 3 in the paper. We
differentiate target, path and long-rate surprises as described in the text. The sample ranges from April 2004 to June 2019,
with 172 observations.
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Figure IA.5: Global Spillover Matrix for 6-Month Short Rates and 2-Year Bond Yields
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Notes: The figure plots the fraction of countries in each world region receiving a significant spillover from monetary policy
surprises originating from the four major central banks (summarising the regression results of Equation (1) for 47 recipient
countries). The originator central banks are the Federal Reserve Bank (Fed), European Central Bank (ECB), Bank of Japan
(BoJ) and Bank of England (BoE). The data sample spans from April 2004 to June 2019. Panel (a) and (b) refer to spillovers to
6-month interest rates and 2-year bond yields, respectively. A spillover is counted as significant if the p-value from the F-test
of joint significance of Bij coefficients in Equation (1) is less than 10%.
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Figure IA.6: Global Spillover Map from Bo]J for 10-Year Bond Yields
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Notes: The figure provides a global map that shows the intensity of monetary policy spillovers generated by the Bank of
Japan to 10-year bond yields of 47 recipient countries around the globe. Spillover strength is measured based on the R? of the
regression of the individual countries” 10-year bond yields on Fed monetary policy surprises (following Equation (1)). The

sample period spans from April 2004 to June 2019.
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Figure IA.7: Global Spillover Map from BoE for 10-Year Bond Yields
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Notes: The figure provides a global map that shows the intensity of monetary policy spillovers generated by the Bank of
England to 10-year bond yields of 47 recipient countries around the globe. Spillover strength is measured based on the R?
of the regression of the individual countries’ 10-year bond yields on Fed monetary policy surprises (following Equation (1)).
The sample period spans from April 2004 to June 2019.
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Figure IA.8: ECB Monetary Policy Surprises and Euro Area Countries” Bond Yield Response
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Notes: The figure shows how the importance of monetary policy spillovers originating from the ECB for euro area long-term
bond yields varies over time. To measure spillover strength, we perform a rolling window regression with 60 observations
based on Equation (1). The graph shows the evolution in the R? from the regression for individual countries’ 10-year bond
yields. Solid lines are for core countries including Finland (FI), France (FR), Germany (DE), Austria (AT) and Netherlands
(NL). Dashed lines are for peripheral countries including Ireland (IE), Belgium (BE), Portugal (PT), Spain (ES), Italy (IT) and
Greece (GR).
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Figure IA.9: Time-variation in Spillover Importance from BoJ and BoE
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Notes: The figure shows how the importance of monetary policy spillovers originating from the BoJ and BoE to long-term
bond yields varies over time. To measure spillover strength, we perform a rolling window regression with 60 observations
based on Equation (1) for the 47 recipient countries. The graph shows the median and 25% to 75% interquartile range of the

R? from the regression.
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Table IA.1: Instruments for Measurement of Monetary Policy Surprises

3-month 2-year 10-year
Instrument RIC Instrument RIC Instrument RIC
Fed OIS USD3MOIS futures TUcl futures TYcl
ECB OIS EUREON3M futures FGBSc1 futures FGBLc1
BoJ futures JEYcm1 cash JPGOV2YZ futures JGBcl
BoE futures FSScm1 cash GBGOV2YZ futures FLGc1

Notes: The table summarises the fixed income instruments (OIS, cash bonds, and futures) and data sources for intraday data

used for the measurements of monetary policy surprises for the different currency areas. RIC denotes the corresponding data
field in Thomson Reuters.
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Table IA.2: List of Spillover Recipient Countries

Advanced (27) Emerging market (20)

Euro area Other Asia Europe  Latin America Other
Austria Australia China Poland  Brazil Nigeria
Belgium Canada India Romania Chile Pakistan
Finland Czech Republic Indonesia ~ Turkey = Colombia Russia
France Denmark Malaysia Mexico South Africa
Germany Hong Kong Philippines Peru
Greece Israel Thailand Venezuela
Ireland Japan Vietnam
Italy Korea
Netherlands New Zealand
Portugal Norway
Spain Singapore

Sweden

Switzerland

Taiwan

United Kingdom

United States
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Table IA.5: Classifying Announcements based on Stock-Bond Correlation

Total Growth Risk Monetary Policy
Fed 113 36 10 67

100% 32% 9% 59%
ECB 250 128 19 103

100% 51% 8% 41%

Notes: This table reports the outcome of a classification of surprises based on the stock-bond correlation and also variance of
yields with different maturities at the time of the monetary policy announcement at different maturities in the yield curve.
The approach follows Cieslak and Schrimpf (2019), and allows to distinguish monetary policy announcements based on the
dominant economic news components into news related to ‘growth’, ‘risk” and ‘monetary policy’ itself. The sample period,
due to data availability runs until December 2017.
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Table IA.6: Financial Links and Spillovers: Robustness with Additional Measures

Advanced economies

Emerging market economies

Target Path Long-rate  R? Target Path Long-rate  R?
Chinn-Ito index
Fed -0.16 -0.04 -0.11 15% -0.06 0.20 0.04 6%
(-1.50) (-0.75) (-1.85) (-0.25) (1.62) (0.35)
ECB 0.17 0.22 0.25 14% 0.10 0.09 0.14 0%
(1.52) (2.50) (1.96) (0.31) (0.34) (0.40)
Portfolio assets
Fed 0.07 0.05 0.05 15% -0.05 -0.04 0.01 6%
(1.52) (2.02) (1.38) (-0.45) (-0.83) (0.21)
ECB 0.09 0.05 0.09 14% 0.00 -0.03 -0.01 0%
(2.79) (2.13) (2.98) (0.00) (-0.49) (-0.07)
FDI assets
Fed 0.06 0.05 0.02 15% -0.01 -0.04 -0.04 6%
(1.50) (2.22) (0.87) (-0.08) (-0.56) (-0.56)
ECB 0.09 0.07 0.09 14% -0.01 -0.05 -0.03 0%
(3.07) (3.17) (3.87) (-0.08) (-0.55) (-0.24)
Debt assets
Fed -0.03 0.01 -0.01 15% -0.11 -0.59 -0.14 7%
(-0.90) (0.41) (-0.56) (-0.21) (-3.25) (-1.05)
ECB 0.06 0.04 0.07 14% -0.21 -0.28 -0.27 0%
(2.56) (2.08) (2.65) (-1.35) (-1.70) (-1.43)
Financial derivatives
Fed 0.04 0.09 -0.01 15% 0.03 0.02 -0.01 6%
(0.66) (2.79) (-0.57) (0.28) (0.36) (-0.46)
ECB 0.07 0.05 0.07 14% -0.06 0.02 0.00 0%
(2.70) (2.25) (3.02) (-0.89) (0.40) (0.04)
Portfolio liab.
Fed -0.01 0.00 -0.02 15% 0.23 0.09 0.11 6%
(-0.28) (-0.12) (-0.86) (1.46) (1.14) (1.33)
ECB 0.08 0.04 0.05 14% -0.03 -0.03 0.01 0%
(2.79) (2.14) (1.93) (-0.18) (-0.20) (0.04)
FDI liab.
Fed 0.07 0.05 0.03 15% -0.16 0.01 0.01 6%
(1.84) (2.65) (1.31) (-1.13) (0.15) (0.08)
ECB 0.06 0.05 0.08 14% 0.14 0.07 0.08 0%
(2.43) (2.69) (3.40) (1.10) (0.63) (0.77)
Debt liab.
Fed -0.04 0.02 -0.01 15% -0.10 0.04 0.03 6%
(-1.08) (0.98) (-0.52) (-0.43) (0.38) (0.27)
ECB 0.07 0.05 0.08 14% 0.04 -0.04 -0.02 0%
(2.36) (2.08) (2.55) (0.15) (-0.17) (-0.06)
Financial derivative liab.
Fed 0.04 0.09 -0.01 15% -0.02 0.00 -0.01 6%
(0.66) (2.79) (-0.57) (-0.15) (0.01) (-0.43)
ECB 0.07 0.05 0.07 14% -0.06 0.01 -0.03 0%
(2.70) (2.25) (3.02) (-0.91) (0.08) (-0.29)

Notes: This table reports the results of panel regressions as given by Equation (2) with various recipient specific conditional

variables X; ;1 measuring bilateral financial openness going beyond those used in the main text. The dependent variable is

the daily change in 10-year bond yields in our set of 47 recipient countries. The analysis is performed separately for advanced

economy vs emerging market economy recipients. As regressors, besides the monetary surprises for the ECB and the Fed,

specifications also include the daily change in the US Treasury yield and the VIX as global controls (coefficients not reported).

The reported coefficients correspond to the interaction term, 4}, in (2). t-statistics from Panel Corrected Standard Errors (PCSE)

are given in parentheses. Cells coloured red (green) indicate statistically significant positive (negative) coefficients at a 10%

confidence level. Financial flows (% of GDP) are measured in standard deviations from the mean.
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